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Heavy Quark Production in pp̄
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NLO: Flavour excitation
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︸ ︷︷ ︸
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= fp,p̄
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Proton structure
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NEW: MC@NLO

Merging of NLO QCD
with the HERWIG parton
shower

Shower corrections are
large and strongly mod-
ify the shape of the spec-
trum
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MC@NLO comparison with data

CDF measured the crossection of pp̄→ HbX, Hb → J/ψX
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MC@NLO comparison with data

We deconvoluted the
J/ψ spectrum and
obtained the Hb

production spectrum.

MC@NLO with
CTEQ6M PDF
matches data best at
low and mid pT

Normalization is 20%
lower than data (∼ 1
σ)

CDF Run II Preliminary
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|y|<1.0

Run II Inclusive b→J/ψ X, σ(|y|<1.0)=29 ± 6 µb

Run Ib Exclusive B+ corrected for fb=0.4

Run Ia Exclusive B+ corrected for fb=0.4

MCatNLO CTEQ6M, mb=4.75, µ=µ0, σ=24.5 µb

MCatNLO MRST2001, mb=4.75, µ=µ0, σ=21.9 µb

MCatNLO CTEQ6M, mb=4.75, µ=µ0, X 29.4/24.5
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Fit normalization

Allow normalization
to float and pick
best fit to Run II

Hmmm... Seems
OK. Even with Run
Ib B+.
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MINUIT χ2 Fit to Plot 1000&1
CDF Run II Preliminary
File: *bhadron_spectrum_conv_1gev_data. 12-NOV-2003 19:36
Plot Area Total/Fit    29503. / 29503.
Func Area Total/Fit    30296. / 30296.

Fit Status  3
E.D.M. 1.791E-17

χ2=    34.2 for  60 -  1 d.o.f., C.L.= 99.6%
Errors Parabolic                     Minos
Function  1: Histogram     52   1 No errors
NORM   1.2363 ±  5.1180E-02 -   0.000 +   0.000

|y|<1.0

MCatNLO CTEQ6M, mb=4.75, normalization fit

Run Ib B+ scaled up
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Measured Fragmentation Function
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HERWIG B-fragmentation

BUT: HERWIG
does not fit b-
fragmentation well
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Extract non-perturbative
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Conclusions

MC@NLO produces a shape that is in reasonable
agreement with data

BUT HERWIG doesnt do the best job of modeling
b-fragmentation

Use MC@NLO b-hadron x-section shapes for current MC

Tune Pythia with the correct non-perturbative fragmentation
distributions and recompare to data (Eli).
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